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Is there evidence that improving physical fitness is beneficial after stroke?

Relevance to Nursing Care
Stroke can be a devastating event likely to adversely affect physical fitness. This may be through two main mechanisms. Firstly hemiparesis can have a direct effect, limiting the amount of muscle which is available for contraction during physical activity. This makes everyday tasks such as walking difficult and less efficient. Secondly, it may result in neurological deficits such as motor weakness and defective control, which may lead to a reduction in exercise, leading to further reduced physical fitness. Physical fitness training (training) is a planned and structured regimen of regular exercise performed to improve physical fitness. It has been shown to promote long term health benefits in a number of medical specialities.  Nurses are frequently involved in the immediate and rehabilitative care of stroke patients. In both, optimising physical fitness is intended to facilitate independence and wellbeing.

Study Characteristics
A total of 24 Randomised Controlled Trials (RCTs) (n= 1,147) were included in the review. Stroke patients of any age were included if they were considered medically stable enough for inclusion in training by the trialists. Interventions were grouped into three types of training: cardiorespiratory, strength and mixed.  Cardiorespiratory training is typically performed for extended periods of time on treadmills or other devices. It aims to increase the efficient delivery of oxygen to respiring muscles. Strength training is typically carried out by making repeated muscular contractions against a weight or elastic device. It aims to increase muscular strength and endurance. Mixed training involves both aspects; by its nature this is a varied group. Mixed training trials were included if clear evidence was given of an intention to provide a systematic progressive increase in exercise throughout the programme. No specific number of training sessions or duration was set for any of the three categories of training, but none lasted longer than 12 weeks.  
Intended outcomes of the review included death, disability, physical fitness and mobility. Physical fitness was assessed by a range of indices including exercise duration, exercise heart rate and oxygen consumption. Mobility was measured using walking speed and ability. Controls were provided by the RCT having either no intervention, usual care or a non-exercise intervention. 
Eleven trials (n= 629) examined the effects of cardiorespiratory training. Programmes comprised regular sessions, three or more times per week, of at least 20 minutes duration. Four trials (n= 158) examined the effects of strength training  and all exercise programmes met, or were close to meeting, American College of Sports Medicine guidelines. Nine trials (n=360) examined mixed training. The modes of exercise were quite diverse, lower limbs only were trained in six and both upper and lower body in the other three. Meta analysis was undertaken where possible. Results are as follows:

Mortality and Adverse Events: 
	One participant was reported to have died during a trial. For the nine studies which included a six month follow up, 8 out of 627 had died. These were such rare events that no conclusions can be made about the effect of training on mortality. 
	Adverse events were not reported systematically, for all studies 3/1147 (0.3%) cerebrovascular events were reported. 
Disability: 
	For cardiorespiratory training, five pooled studies (n= 400) did not show any significant differences in disability. 
	For cardiorespiratory training, two pooled studies (n= 317) which used Barthel and Functional Independence Measure outcomes were pooled and showed a statistically significant benefit (Mean Difference [MD] 0.45, 95% Confidence Interval [CI] 0.21 to 0.70).
	 For cardiorespiratory training, one study which could not be pooled (n= 155) showed an improvement in disability using the Barthel Index (MD 12.4, 95% CI 4.32-20.48). 
	No statistically significant results were obtained with regards to disability due to strength (two studies) or mixed training (five studies). 
Physical fitness: 
	Two sets of pooled data from cardiorespiratory training trials (n= 54) showed a significant improvement between training and control groups in the uptake of Oxygen (3.5 ml/kg/min, 95% CI 1.52-5.52) and maximal cycling work rate (MD 0.60 Watts, 95% CI  0.18-1.02). 
	No statistically significant results were obtained with regards to physical fitness due to strength (two studies) or mixed training (five studies). 
Mobility: 
	Using cardiorespiratory training, four sets of pooled data (n= 208) using treadmills showed an increase in Functional Ambulation Category (FAC) scores (MD 0.72, 95% CI 0.46-0.98). One group (n= 155) was followed up at six months and found an increase in FAC was retained (MD1.2, 95% CI 0.65-1.75). 
	Seven pooled studies using a range of cardiorespiratory activities (n= 462) showed an increase in walking speed (MD 6.47 m/min, 95% CI 2.37 to 10.57) and endurance (38.9m, 95% CI 14.3-63.5). One pooled study subgroup from this cohort (n= 168) found that there was some retention of improvement on follow up at six months for speed (MD 7.53, 95% CI 2.59-12.48) and endurance (MD 57.51m, 95% CI 25.82-89.19). Two other studies did not show a significant increase in gait speed. 





	No significant effects were found for physical function including task performance, balance and stair climbing (10 studies), or health status and quality of life (two studies), for any mode of training.  

Implications for Nursing Care 
Short term fitness training programmes appear to be safe. There is sufficient evidence to suggest that cardiorespiratory training should be a key element of stroke rehabilitation as it will improve walking. This in turn is likely to promote other aspects of independent living, although it should be noted that, from a nursing perspective, ability to achieve Activities of Daily Living [ADL] other than mobility were not explored during the research. 

Implications for Research
The contribution of nurses to these training programmes is not known. More research to explore effective ways in which nurses can support their patients following stroke, ideally in the form of RCTs to explore changes in the ability to perform specific ADLs would be a useful addition to the literature. 
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